Objective: Although appendicectomy accounts for the highest number of unnecessary surgical procedures, there is little information on the accuracy of the procedure in Kuwait. Therefore, the objective of this study was to determine the accuracy of pre-operative diagnosis of acute appendicitis and the influence of age, gender and surgical personnel on the rate of normal appendicectomy. Materials and Methods: A retrospective histopathological review of specimens involving 'acute appendicitis' in the surgical pathology files of the Mubarak AlKabeer Hospital, Kuwait in 1982Kuwait in -1986Kuwait in and 1992Kuwait in -1996 was carried out. The diagnostic accuracy (DA) was defined as the proportion of specimens in which an inflamed appendix was confirmed microscopically and the negative appendicectomy rate (NAR) was the proportion of appendices that were microscopically normal. Results: The DA was 80 and 84% for 1982-1986 and 1992-1996, respectively. There was a marked decline in the number of females in the second period from 42 to 30%. Females, who accounted for 36% of all cases, comprised 61% of normal appendicectomies with the highest NAR in the 20-to 29-year age group (23.7%). The NAR decreased in the second period from 18.4 to 12.4%. Conclusion: The results show that the clinical diagnostic accuracy of appendicitis in Mubarak Al-Kabeer Hospital is consistent with reports from several centres. However, auditing with routine histopathological examination is still necessary to improve clinical evaluation, particularly in females, many of whom are still subjected to the risks of unnecessary laparotomy.
Introduction
Presumptive diagnosis of acute appendicitis is the commonest cause for laparotomy in North America and Western Europe where appendicitis is common [1] . In these regions there is continued effort to improve the preoperative diagnosis because between 10 and 50% of appendices removed are histologically normal [2] . Unnecessary appendicectomy carries long-term risks to the patient and improvement in the clinical diagnosis of appendicitis would both lessen the risk of the rare but definite complications (7.7%) of the procedure and save medical resources [3] .
In Kuwait, as in other parts of the Arabian Gulf, laparotomy for presumed appendicitis is rather common. The accuracy of such diagnosis and laparotomies that follow has rarely been studied [4] . As histopathological examination of surgically resected organs or tissue is the accepted yardstick of quality control of surgical practice, the present study is designed to assess the accuracy of pre- operative diagnosis of acute appendicitis over two different 5-year periods at the Mubarak Al-Kabeer Hospital, Kuwait. The findings would be compared to similar studies reported from elsewhere and would be related to the age and sex of the patients, and the effects, if any, the change in surgical personnel between the two periods had on the accuracy of surgical diagnosis.
Materials and Methods
All cases registered as appendices in the surgical pathology files of the Mubarak Al-Kabeer Hospital, Kuwait between January 1, 1982 and December 31, 1986 (pre-invasion) and January 1, 1992 and December 31, 1996 (post-invasion) were retrieved. Cases submitted as incidental appendicectomies were excluded from the study. During the periods of study, a longitudinal section from the distal third including the tip of the formalin-fixed appendix and one transverse section each from the proximal and middle portions were routinely processed in paraffin and stained with haematoxylin and eosin for microscopic examination. Histopathological slides of registered specimens were reviewed and categorized as acute appendicitis, periappendicitis, or other specified lesions such as schistosomiasis, specific tumours, or normal. To compensate for the lack of standardization inherent in retrospective studies, a rather liberal definition of acute appendicitis that encompassed neutrophilic infiltration of the mucosa, lamina propria, muscularis and/or serosa of the appendix was used. Data on age, sex and the pre-operative clinical diagnosis were obtained from the accompanying laboratory request forms, or patients' files where available.
The diagnostic accuracy (DA) was defined as the proportion of specimens in which microscopy showed acute appendicitis. The negative appendicectomy rate (NAR) was the proportion of operated patients in whom histological examination did not show inflammatory changes as defined above. Chi square test was used for statistical analysis. A p value of ! 0.05 was accepted as significant.
Results
In the pre-invasion period (1982) (1983) (1984) (1985) (1986) ) data on sex and age were obtainable on 2,696 out of 2,883 (93.5%) persons who had their appendices removed. Of these, 1,558 (57.8%) were males and 1,138 (42.2%) females. The mean age of the males was 25 years and the females 21 years. The DA for both sexes together was 80.4%, for males and females alone 85.7% and 68.5%, respectively. The corresponding NAR values are 18.4, 13.0 and 30.7% (table 1) .
The DA and NAR for the two sexes showed significant differences (p ! 0.001) in the first four decades of life when the largest number of patients had their appendices removed. The DA was lowest for females aged 20-29 years when nearly 1 of 3 appendices were histologically normal (NAR 32.4%).
Data on sex and age were obtained in 2,876 subjects; between 1992 and 1996 (post-invasion) 2,002 (69.6%) men and 874 (30.4%) women had appendicectomies, with mean ages of 25 and 23 years, respectively. As shown in table 2, DA for both sexes was 84.3, 87.0 for men, and 78.5% for women. The corresponding NARs were 12.3, 7.4 and 16.8%. As in the earlier period the lowest DA (70.7%) was obtained in females in the 20-to 29-year age group where also the highest NAR (23.7%) was found. The comparative data for both periods is shown in table 3. In the post-invasion period, the highest number of appendicectomies was performed in the 20-to 29-year age group rather than the 10-to 19-year age group of the preinvasion period (table 1, 2). There was also a significant difference in the overall DA between the two periods (80.4 vs. 84.3%; p ! 0.001) and between females (68.5 vs. 78.5%; p ! 0.05). However, the DA in males showed no significant difference (p = 0.4779) between the pre-and post-invasion periods.
Between 1982 and 1986, 32 patients (6 females and 26 males, 1.2%) had other lesions besides acute appendicitis. These were largely fibrotic appendices and parasitic lesions (4 schistosomiasis and 1 enterobiasis). There were 3 appendices with carcinoid tumours. Between 1992 and 1996, 96 patients (35 females and 61 males, 3.33%) had other lesions. Twenty-four of these had schistosomiasis, half coexisting with acute inflammation. Incidentally, all patients with appendiceal schistosomiasis were Egyptian males. There were 5 cases of appendiceal carcinoid, 1 of which coexisted with acute appendicitis; 1 carcinoid had infiltrated into the serosa. In 40 patients the appendix was fibrosed. Other findings were enterobiasis in 5 young patients and necrosis of the appendiceal fat, Crohn's disease, adenocarcinoma, appendiceal neuroma and acute oophoritis as solitary cases. In 6 young women, benign physiological cysts of ovaries were submitted along with normal appendices. There were unexplained granulomatous serosal lesions in 6 cases.
Discussion
The Mubarak Al-Kabeer Hospital is a community hospital affiliated to the Faculty of Medicine, Kuwait University, Kuwait. It was opened in 1981, and between then and the Iraqi invasion on August 2, 1990 consultant surgical services were provided by staff members of the faculty of medicine, mostly Swedes. Between 1992 and 1996 the consultant surgical staff had been replaced by Kuwaitis and other Arabs with British and American training. The DAs and NARs obtained for both periods compare fa-vourably with each other and also with those reported in the literature [5] . It is therefore probably correct to assume that in regard to the clinical diagnosis of acute appendicitis, the change in the surgical teams has had no deleterious effect. In fact the overall DA in the second period of the study was higher than in the first period, but the proportion of females was lower and this may explain the higher DA as experiences from most centers have shown that unnecessary appendicectomies are most likely to be performed in young women during the early reproductive period [6] . The lack of significance in the DAs in males in the two periods also lends support to this assertion. The much lower representation of females in the post-invasion period reflects legislation that initially prohibited a large proportion of the migrant workers in Kuwait from bringing in their families soon after liberation of the country. This prohibition also accounts for the shifting of the peak period of appendicectomies from the second to the third decade since wives and children were kept way.
It has been suggested that routine histopathological examination of appendicectomy specimens is unnecessary and a waste of diminishing health care resources [7] . The suggestion has evoked much discussion in the literature [8] . Findings from the present study confirm that between one fifth to a quarter of patients, particularly young females, are still subjected to unnecessary laparotomy and appendicectomies with the attendant risks. Additionally 1-5% of appendectomy specimens yielded unexpected findings that include carcinoid tumours, carcinoma, Crohn's disease, and schistosomiasis among others. These would be missed without histological examination of removed appendices [9] . Although these missed lesions most often do not influence management or outcome of the appendicectomy, they occasionally affect therapeutic options as they did in the present study where follow-up right hemicolectomy was performed for an adenocarcinoma. The relatively high prevalence of incidental appendiceal schistosomiasis provides further support for the role of migration on disease patterns as Palestinians who left Kuwait after liberation were largely replaced by Egyptians who brought their diseases into the country. However, the exact contribution of schistosomiasis to symptoms of acute appendicitis in endemic areas remains unsettled. This is because schistosomiasis in the appendix is most often seen as calcified ova or fibrosed granuloma which are largely interpreted as 'incidental findings' [10, 11] .
The rather low DA of acute appendicitis continues to be accepted because of the attitude that early exploration is justifiable in suspected cases to prevent progression to perforation. A perforated appendix has always been thought to have dire consequences in both sexes and especially in young females because of the proximity of the fallopian tubes and ovaries, infections of which may result in future sterility. For these and other reasons, acute appendicitis remains the diagnosis with probably the highest rate of unnecessary surgery. However, the unacceptably high NAR has resulted in several studies being undertaken to improve the diagnostic accuracy. Such studies have evaluated laboratory tests, clinical observation scoring systems, peritoneal cytology, computer-aided diagnosis, ultrasonography and computed tomography. The values of the various tests and examinations have been the subject of recent reviews [6, 12, 13] .
In addition the doctrine of early operation at the expense of DA has been challenged as there is no firm evidence establishing a perforated appendix as a cause of infertility in women [14] . In a recent study of fertility patterns in 9,840 Swedish women aged under 15 years when they had their appendices removed and 47,590 agematched controls from the general population, Andersson et al. [14] found no adverse effects on fertility in women with a history of perforated appendix. They therefore saw no justification for the acceptance of the very high NAR on the grounds of prevention of infertility. This and other studies argue for a re-examination of the prevailing 'operate when in doubt' teaching and suggest the need to adopt a more cautionary approach to the clinical management of suspected acute appendicitis, especially in young women [15] . Our findings of an unacceptably high NAR support the cautionary approach. Furthermore, we would still advocate mandatory histopathological examinations of all appendicectomy specimens as this remains the definitive quality assurance tool of surgical practice. Besides, histological examination would be indispensable in the evaluation of new diagnostic aids introduced to improve clinical DA.
Efforts to improve DA in appendicitis have not been limited to clinical diagnosis alone. The validity of the morphological criterion of 'polymorphs in the muscularis' has been questioned. Wang and his colleagues [16] reported similar cytokine expressions in acutely inflamed and histologically normal appendices removed surgically, and interpreted their findings as clear evidence of an inflammatory response in the latter specimens. In another study, Ring-Mrozik and his colleagues called for a redefinition of negative appendicectomy when they observed that more than two out of three patients with histologically normal appendices showed flattening of the appendiceal mucosal surface epithelium as did those with acute inflammation [17] . These challenges to the accepted definition of acute inflammation need to be studied further but are unlikely to replace the time-honoured 'neutrophilic infiltration' yardstick in the foreseeable future for at least two reasons. Firstly, handling of the appendix at laparotomy might explain or contribute to increased cytokine expressions in Wang's cases, and secondly flattening of the appendiceal mucosal surface epithelium often results from hernial obstruction or presence of faecoliths which, while possibly contributing to the subsequent events in acute appendicitis, are not always associated with neutrophilic infiltration [18] .
Inherent to all retrospective studies such as the one reported here is the lack of standardization of methodology. Ideally the entire appendix should be submitted for adequate assessment of inflammatory changes since acute inflammation in the very early stage may only involve a segment of the appendix. Therefore, while not entirely satisfactory, the acceptance of neutrophilic infiltration of all or any layer of the appendiceal wall as acute appendicitis should have compensated somewhat for the short-comings in the study.
Conclusion
The results indicate that the DA was lower in women than men and conversely that the NAR was higher in women than men during the periods under study. These results are consistent with reports from several centers. However, auditing with routine histopathological examinations is still necessary, particularly in females.
